Maintenance of laboratory mosquit-s
Mosquit-s are from a laboratory-bred colony of Anopheles stephensi. The adults are maintained in nylon cages kept in a temperature-and humidity-controlled room (23 to 25°C for Plasmodium y-lii and Plasmodium chabaudi, and 19 to 21°C for Plasmodium berghei; 80 to 95% humidity; on 12:12 hours light:dark cycle). Adult mosquit-s are fed with 10% glucose and 2.00% para-aminobenzoic acid (PABA) supplemented water solution. To obtain high-quality adults, 500 larvae are grown in a low-density condition in 1 L of distilled water in a 1,000-cm 3 open dish supplied with approximately 1 mg of sodium bicarbonate. After hatching, the larvae are given tetramin powder (PETCO) until they develop into the pupa stage and are transferred to the adult mosquito cages for emerging.
Microscopic examination of thin blood smears stained with Giemsa stain
Using clean scissors snip off the tip (1.0 mm) of the infected mouse's tail. Place one drop (0.5-1.0 μL) of tail blood onto a clean specimen slide. Mouse will stop bleeding in 1-2 min. Place a clean spreader slide on top of the blood drop, maintaining it at a 45° angle relative to the specimen slide, and allow the blood to adsorb to the entire width of the spreader. Hold the specimen slide and push forward the spreader slide rapidly and smoothly to produce a thin smear. Let the blood film dry, and then immerse the slides in absolute methanol. Allow the slide to air dry once more before covering it with Giemsa stain (10% Giemsa dye in distilled water). After incubating the thin blood films for 10-15 min at room temperature, carefully rinse the slides with tap water and let it air dry. Examine the number of infected red blood cells (iRBC; see Figure  3 for morphology of infected RBC) under a light microscope with immersion oil at 1000x magnification (with 100x objective lens) and calculate parasitemia (the number of iRBC per 100 RBC counted). Different strains of malaria parasites vary in growth rate and pathogenicity. Monitoring of blood stage parasitaemias can be performed 24hrs after injections, depending on the dose of the blood stage malaria parasites. For example, mice will be microscopically positive 24 hrs when injected with 10 7 infected RBC intraperitoneally or 10 6 infected RBC intravenously.
Measurement of red blood cell density
Like the levels of parasitaemias, red blood cell (RBC) density in infected mice varies throughout the course of infection. RBC density should be measured within 1-2 hrs before the start of the single-and mixed-clone infection and the cloning experiments. There are two methods for measurement of RBC density: a manual counting using Neubauer hemocytometer and an automatic counting using a Cellometer (Nexcelom Bioscience). In both methods, withdraw 1 μL of mouse tail blood using a glass capillary (VWR) and dilute in 10 mL of PBS and mix well. To use a Neubauer hemocytometer, load 20 μL of the suspension onto the hemacytometer. Place the hemacytometer on a light microscope with 10x objective lens. The hemacytometer contains a grid divided into 9 large squares, and 4 large squares at the corner are further divided into 16 small squares. Count the total number of cells in each of the 16 small squares in the four corner squares. To avoid counting bias or counting cells that overlap a grid line, count a cell as "in" if it overlaps the top or right lines and "out" if it overlaps the bottom or left lines. Estimate the number of cells per one small square and divide by 0.00625 (the volume of one small square is 6.25 nL). This yields the number of cells per microliter (μL). From this data, calculate the final red blood cell density by multiplying with 10,000 (a dilution factor). Rinse the cover slip and counting chamber with distilled water and 70% ethanol; air dry. Alternatively, load 20 μL of the suspension onto a Cellometer counting chamber slide. Insert the slide into a Cellometer slide chamber (the reader). Start the Cellometer software, select the "red blood cell" option, and enter a dilution factor of 10,000. Record the RBC density.
